Numerical Techniques For Solution Of Rayleigh-Benard Thermal

Stability Problem Using Chebyshev Collocation Method. by Selvarajan, S & Narayanan, V S
Sheet classification :'Unrestricted
National
	
Document Classification
E4Aeronautical Documentation Sheet
Unrestricted
Laboratory
Title Numerical Techniques for Solution Document No .
of Rayleigh-Benard Thermal
P D EA-9208
Stability Problem using Chebyshev
Collocation Method Date of issue : July 92
Author(s) : S .Selvarajan * Contents
V .S .Narayanan
23 pages
Division : Experimental Aerodynamics Division
No. of copies : 20
External : * Student (Trainee), I .I .T ., Madras NAL Project No .
participation
EA-9-000
Sponsor Sponsor's Project No.
Approval : Head, EAD
Remarks
Keywords Rayleigh-Bernard Thermal Stability Problem ;Chebyshev Collocation
Method
Abstract
Most of the stability problems in Fluid Mechanics may be reduced to
algebraic eigenvalue problems by certain simplifying assumptions. The problem
still poses a difficu'lity in solving, due to the non-linearity of the
eigenvalue appearing in the equation . An algorithm to solve this type of
problem is presented and applied to a specific problem, namely the Rayleigh-
Benard Thermal stability problem . The differential equations governing the
phenomenon are reduced to algebraic form using the Chebyshev-Gauss-Lobatto
collocation method .
On applying boundary conditions (free-free), an over-determined system of
equations is obtained . With suitable matrix manipulation, this may be reduced
to a general eigenvalue problem
. The resulting algebraic form of the
generalised eigenvalue problem is solved using the QZ algorithm .
